Masking is an important tool in many paradigms used to study the cognitive architecture. The N2pc is an electrophysiological event-related potential (ERP) that has been used as a tool to study the deployment of visual spatial attention. The aim of this paper was to study the effects of masking on the N2pc. Two stimuli were presented on the screen, one to left and one to right of fixation, and subjects reported the identity of one of them. The targets could be discriminated both by their category (letters vs. digit) and by their colour (pink vs. green). Backward masking was produced by presenting a second pair of bilateral stimuli after the offset of the first pair. The second stimuli were characters of the same colour and category as in the first pair. Forward masking was produced by using the very same stimuli as in the backward masking condition, but by instructing subjects to report the second stimulus. The forward mask trials had longer response times compared to no-mask trials, and backward mask trials had even longer response times, and also a higher error rate. Although the different masking procedures lead to clear behavioural effects, the N2pc was not affected, suggesting that the deployment of visual spatial attention, per se, was not affected by pattern masking. A sustained posterior contralateral negativity (SPCN) following the N2pc was also found (300 ms post-target, and beyond), and the amplitude of the SPCN was strongly modulated by the number of presented stimuli and the duration of the SPCN was positively correlated with RT in the behavioural task. We hypothesize that the SPCN reflects neural activity associated with the passage of information through visual short-term memory.
The N2pc is a lateralized event-related potential (ERP) component that reflects the locus of attention in the visual field (Luck & Hillyard, 1994a) . It usually occurs in the temporal window of the N2 component and is measured at posterior electrode sites, over the hemisphere contralateral to the target. Usually the N2pc is measured by taking the difference in the ERP observed at electrode sites contralateral to the visual field of a target and the ERP observed at a corresponding electrode on the ipsilateral side, for visual displays that are physically equivalent across the left and right visual fields. By physically equivalent, we mean displays that should produce equivalent bottom-up sensory activation in each hemisphere, as a function of purely sensory factors. The observation of a difference in electrophysiological response across cerebral hemispheres for such displays, therefore, must reflect differential processing of the initially equivalent display. Luck and Hillyard (1994a) found that the amplitude of the N2pc was higher for more attention-demanding tasks, and they argued that the N2pc reflects neuronal activity associated with filtering out of distractors in visual search tasks. Luck, Girelli, McDermott, and Ford (1997) found that adding nearby distractors increased the amplitude of the N2pc, which provided converging evidence for the hypothesis that the N2pc reflects a process of distractor suppression. More generally, these results suggest that increasing the perceptual difficulty of visual search might increase the amplitude of the N2pc. Backward masking renders visual tasks more difficult by superimposing new contours over the location previously occupied by visual targets. This type of masking often increases response time and increases error rates. If increasing task difficulty increases the amplitude of N2pc and if masking increases task difficulty, we hypothesized that backward masking might also increase the amplitude of the N2pc. This hypothesis was tested in the present experiment.
Woodman and Luck (2003a) showed that a particular form of masking, four-dot masking, did not modulate the N2pc, although this masking lowered the accuracy of the report of the targets. Apparently, spatial attention can engage on a target, but later processing may fail to produce a conscious percept of the target. Four-dot masking requires particular conditions to be effective (Enns & Di Lollo, 1997) , and most particularly that the attention of the subject not be focused at the location of the masked object. This implies that spatial uncertainty about target location is a prerequisite for four-dot masking. Perhaps a form of masking that does not require these conditions to be effective, such as a backward mask, would modulate the N2pc. It is perhaps surprising that the presence of the four dots, in the fourdot masking condition in Woodman and Luck (2003a) experiment did not cause an increase in the size of the N2pc, given that these dots were close to the target, and presumably acted as a form of distractor. On the other hand, there were many other visual forms present in the visual display used by Woodman and Luck (2003a) , so adding four dots may not have been sufficient to have the same effect as adding distractors to a sparse display, as in the Luck et al. (1997) study.
Masking is commonly used in cognitive psychology. For example, it is a key factor in the attentional blink (AB) paradigm (Raymond, Shapiro, & Arnell, 1992) . The AB occurs when two targets (T1, T2) follow each other within a short interval. The report of the second one, T2, is impaired relative to the report of the first one (T1). The masking of T1 (e.g., Raymond, Shapiro & Arnell, 1992) and T2 (Giesbrecht & Di Lollo, 1998; Jolicoeur, 1999b; Vogel & Luck, 2002 ) is important for the paradigm, and both modulate the magnitude of the observed AB effect. Some models of the AB (e.g., Chun & Potter, 1995; Jolicoeur, 1998 Jolicoeur, , 1999a hypothesize that the treatment of the second target is delayed because central resources are engaged and less available while the first target undergoes processing. This hypothesis received good support form electrophysiological evidence reported by Vogel and Luck (2002) . During this delay, the second target can be degraded by a trailing mask, leading to a lower accuracy of report for T2. Given the critical importance of backward masking in many paradigms, and particularly the AB paradigm, and our desire to use the N2pc to investigate spatial attention in the AB paradigm, we wished to investigate effects of masking on the N2pc in a very simple situation involving masking. The aim of this paper was to investigate if a masking procedure commonly used in AB paradigm would modulate the N2pc.
To assess the effect of masking on the ERP, good control over the physical properties of the stimuli was required. This was done by comparing two kinds of masking: backward masking and forward masking using exactly the same stimulus (see Figure 1 ). This was accomplished by asking the observers to report either the first or the second of two successive stimuli presented rapidly at the same location. This design allowed us to equate perfectly for the physical properties of stimuli in the forward versus backward masking conditions, because the two masking conditions could be created simply by changing the instruction to the subject while using identical stimuli. Based on prior work, we anticipated that reporting the first of two stimuli (backward masking) would be more difficult than reporting the second (forward masking). In general, it is very easy to report the last stimulus in a sequence of stimuli at the same location but much more difficult to report the second-to-last stimulus (e.g., see Giesbrect & Di Lollo, 1998; Vogel & Luck, 2002) . The backward masking condition could be considered as a target followed by a pattern mask, where the mask is another character of the same category and colour. Conversely, the forward-masking condition could be considered as a pattern mask followed by a target, where the pattern mask is another character of the same category and colour. According to classical work (Breitmeyer, 1984) on the masking phenomenon, a pattern mask is more effective when the target and the mask share physical characteristics. Furthermore, a 100 SOA was found highly effective under those conditions. We also included a control condition, containing only one stimulus, in which the target was neither forward nor backward masked. This condition should produce a typical N2pc ERP, that we could then compare with the ERP measured in the two masking conditions.
Method

Subjects
Twelve volunteers, nine women, aged between 19 and 24, were paid for their participation. They reported no neurological problems, normal or corrected-to-normal vision, and normal colour vision. We obtained informed consent from each subject at the beginning of the experiment. No subject was rejected based on various trial screening criteria that are explained in the electrophysiological recordings and analysis section and at the beginning of the results section.
Stimuli
The stimuli were presented on a 17-inch colour cathode-ray tube (CRT) driven by a microcomputer running MEL 2.01 software at 60 HZ in 640 x 480 pixel mode. The stimuli were digits (1, 2, 3, and 4) and letters (A, B, C, and D), shown in pink or green. The characters were 1.2°of visual angle high and 1.1°wide. A fixation point (0.2°) was present at the centre of the display. Two characters were presented at the same time, centred on a point 3°to the left and the right of the fixation point. The luminance and chromaticity of the stimuli were measured with a Minolta CS-100 chroma meter. The luminance of the green was 19.7 cd/m 2 (x = .292, y = .550; CIE (x, y) chromaticity coordinates (Wyszecki & Stiles, 1982) ; that of the pink was 18.5 cd/m 2 (x = .386, y = .279), the fixation point was 30.8 cd/m 2 (x = .280, y = .302), and the background was 0.10 cd/m 2 (x = .449, y = .442). Counterbalancing (explained below) ensured that the small difference in luminance across the green and pink stimuli could not have influenced the measured N2pc.
Procedure
Each trial began with a fixation symbol at the centre of the display, indicating if the last answer was correct (+) or incorrect (-). The subject started each trial by pressing the space bar on a standard computer keyboard. The + or -sign was then replaced by a small fixation point. The fixation point remained alone on the screen for 500 ms. The two characters then appeared. One character was a letter and the other was a digit. One was pink and the other was green. The colour for a character category (letter vs. digit) was kept constant for all trials for each subject, but was counterbalanced across subjects.
Each condition was tested in a different block because the backward mask and the forward mask involved the same stimuli but different instructions. The order of the blocks was counterbalanced across subjects using a Latin square.
The task was to report the identity of the pink character, for half of the subjects, or of the green character, for the other half. The pink character was a digit for half of the subjects and a letter for the other half. The target character appeared with equal probability to the left or to the right of fixation, with left and right trials intermixed at random within each block of trials. Given that the colour paired with a stimulus category was keep constant for any given subject, the subject could use character identity to select which character to process, but subjectively, colour appeared to be the effective selection feature.
For the two blocks involving masking, two characters were presented on each side, one after the other in rapid succession. During the forward masking block, the task was to report the second stimulus. During the backward-masking block, the task was to report the first stimulus. Finally, for the no-mask block, a single character was presented on each side of fixation. Each stimulus was presented for 100 ms, leading to a 200-ms total presentation time for the two conditions involving masking. After the offset of the characters, the fixation dot remained alone on the screen.
The subjects reported the identity of the target character using four response keys, as quickly as possible, while keeping errors to a minimum. The keys [j] , [k] , [l] , and [;] were to be pressed with fingers of the right hand for the stimuli 1, 2, 3, 4, or the stimuli A, B, C, D, respectively.
After the response, the fixation dot disappeared. A blank screen was then presented for a variable amount of time, ranging between 1,000 and 1,500 ms (selected at random from a uniform distribution), preventing subjects from initiating the next trial in the same action sequence as for their response. Each trial was initiated by a press of the space bar. The reaction times (calculated relative to the onset of the target) and accuracy were recorded by the stimulation computer.
Each block contained 16 practice trials and 288 experimental trials, except the first practice block, which included 24 practice trials, the first 8 of which had a longer presentation time, to ensure that the task was understood.
Electrophysiological Recordings and Analysis
The recordings were made with a Biosemi Activetwo system, with 64 active AG-AGCL scalp electrodes positioned using the extended International 10-20 system. Subjects were seated in a dimly lit electrically shielded room. The EEG was algebraically re-referenced to the average of the left and right mastoids. The elec-trooculogram (EOG) was recorded with active AG-AGCL electrodes placed at the left and right canthi and above and below the left eye. HEOG was obtained by subtracting the signal at the left electrode from the signal recorded at the right electrode. VEOG was obtained by subtracting the signal at the electrode above the left eye from the signal at the electrode below the left eye. The signals were amplified, low-pass filtered with a cut-off frequency of 67 HZ, and digitized at 256 HZ during the recording. They were filtered again, during postrecording analysis, using a high-pass filter with a cut-off frequency of 0.05 HZ and a low-pass frequency of 80 HZ. A deviation of more than 100 µV in any 200-ms period in the VEOG was considered as an eye blink. A deviation of more than 35 µV in any 200-ms period in the HEOG (low-pass filtered using a 5 HZ cut-off, 48 DB, Butterworth zero phase filter) was considered as an eye movement. Trials with eye blinks and eye movement (24.6%) were removed during postrecording analysis for all electrodes. Furthermore, if an electrode contained a recording artefact (a derivation of more than 100 µV in any 200-ms period) during a trial, this trial was also removed from the average for this electrode.
As a further precaution to ensure that subjects did not move their eyes in the direction of the target (despite screening trials on the basis of the HEOG), separate average HEOG curves were computed for left-target trials and for right-target trials. Any residual tendency of the subject to move his/her eyes toward the target, for the trials included in the analysis, would produce systematic deviations in these average HEOG waveforms.
Average waveforms were computed at each scalp electrode site for each condition with a 200-ms prestimulus baseline and a 500-ms poststimulus period relative to the onset of the characters. The epochs were baseline corrected based on the mean activity during the 200-ms prestimulus period, for each electrode site.
The average ipsilateral and contralateral waveforms were computed for all lateralized posterior electrode pairs. However, given that the results were similar across several sites, and that we are more interested in differences between masking conditions rather than differences between electrode sites, we focused our analyses on the waveforms observed at the PO7 and PO8 electrodes. We first computed an average ipsilateral waveform by averaging the waveform for the left electrode (PO7) for trials in which the target was on the left with the waveform for the right (PO8) electrode for trials in which the target was on the right. Similarly, we computed an average contralateral waveform by averaging the right-sided response (PO8) to left targets with the left-sided response (PO7) to right targets. These waveforms were then subtracted (contralateral -ipsilateral) to produce the N2pc difference waveform.
A quantitative evaluation of the amplitude of the N2pc component was obtained by computing the mean amplitude of the N2pc difference waveform in a 180-280 ms window. The presence of the N2pc was assessed by computing a t-test against zero for each condition. A repeated measure ANOVA with masking type as three-level within-subject factor was used to assess differences between conditions. This statistical model was also applied to the subsequent time window, as well as to the measures assessing behavioural performance.
Results
Behaviour
Response times for trials with a correct response were screened for outliers. For each condition and subjects the average reaction time and the standard deviation was calculated. The observation furthest from the mean was then temporarily excluded and the standard deviation and mean were re-calculated. If the mean was lower than the mean minus C x the standard deviation or greater than the mean plus C x the standard deviation, it was excluded permanently, and the process was repeated until no observation was rejected. The criterion, C, was 3.0 or greater, and was adjusted as a function of sample size, as explained in Van Selst and Jolicoeur (1994) . This resulted in the loss of 2.35% of the correct trials. The means of the screened response times for the different masking conditions are shown in Table 1 .
The mean response times were submitted to a repeated-measures ANOVA with masking condition as a within-subjects factor. As can be seen in Table 1 , response times were longest in the backward-mask condition, intermediate in the forward-mask condition, and shortest in the no-mask condition, F(2, 22) = 59.75, MSE = 7,589.39, p < .0001, showing that the backwardmask condition was, as expected, the most difficult. The accuracy results corroborated this prediction because accuracy was the lower in the backward-mask condition than in other two conditions, which produced equivalent results, F(2, 22) = 22.78, MSE = 0.00189, p < .0001. 
Electrophysiology
Only the trials with a correct response were analyzed. Together with the artefact rejection procedures, 31.8% of the trials were lost. For the trials kept, the maximum mean deviation of the horizontal EOG for any given subject was 3.5 µV, in the N2pc time window, showing that, for the worst case, the eyes moved no more than about .2° (Lins, Picton, Berg, & Scherg, 1993) in the direction of the target, with most subjects having residual movements of less than .1°. Consequently, all subjects were kept for further analysis, without further ocular artefact correction.
The average ipsilateral and contralateral waveforms from the no-mask condition, the forward-mask condition, and the backward-mask condition are shown in Figure 2 . The N2pc difference waveforms (computed by subtracting the ipsilateral waveform from the contralateral waveform) for the three masking conditions are shown in Figure 3 . There was a clear and statistically significant (t-test against 0) N2pc in each of the three masking conditions, t(11) > 2.998, p < .012, in all cases. A repeated-measure ANOVA with mask condition as a within-subjects factor was also carried out. No differences in the amplitude in the N2pc waveforms during the 180-280 ms interval were found, F(2, 22) = 0.533, MSE = 0.765, p > 0.59. As noted earlier, the above analyses were performed on mean amplitudes in the N2pc time window. We also performed analyses using an automated peak detection algorithm (finding the minimum value in the 0-280 ms time window) and found the amplitude of the peak of the N2pc waveform for each condition for each subject. Inspection of the individual N2pc waveform for each condition for each subject confirmed that the 180-280 time window was appropriate for every subject. Furthermore, as can be seen in Figure 3 , there was no difference in latency of the components, and thus it was not the case that the N2pc could fall outside the analysis window in one condition but not the others -this was true for individual subjects also. We do not believe that our failure to find statistically significant differences across conditions was due to a lack of power because we have observed clear and significant effects on the amplitude of the N2pc in several other studies, using similar numbers of subjects (16) and trials per condition (200; e.g., Jolicoeur, Sessa, Dell'acqua, & Robitaille, in press a, b) and in several other studies in our laboratory.
Note that N2pc curves were computed relative to the occurrence of the first stimulus, without regard as to whether the first stimulus was a target (backward masking condition) or a mask (forward-masking condition). Thus, we observed that the onset of the N2pc was linked to the occurrence of the selection cue for the stimuli, namely the colour. This observation was reproduced and extended in another experiment .
Sustained Posterior Contralateral Negativity (SPCN)
Consider again the results shown in the bottom panel of Figure 3 . In all three conditions, the contralateral minus ipsilateral waveforms exhibited a sustained negativity that had an onset at about 300 ms after the presentation of the stimuli. We refer to the lateralized ERP component observed after 300 ms as the SPCN, for sustained posterior contralateral negativity. In contrast with the absence of differences between conditions for the N2pc time window, there were clear differences across conditions for the SPCN in amplitude and duration. From 300 ms to about 500 ms, the ERPs for the two masked conditions produced a larger SPCN than the ERPs for the no-mask condition, implying a difference in the lateralization of cerebral activity relative to the side of the target depending on the condition. In this time window (300-500 ms), this difference was clearly statistically significant, F(2, 22) = 7.88, MSE = 1.361, p < .003. A subsequent repeated-measure ANOVA with only the two masked conditions comparing mean amplitude in the 300-500 ms time window revealed no significant difference, F < 1. The mean amplitudes are graphed in Figure 4 .
We hypothesize that the SPCN could reflect neural activity associated with the passage of the stimuli through visual short-term memory (VSTM). Vogel and Machizawa (2004) reported that such a sustained contralateral negativity is observed when subjects held information in VSTM and the amplitude of the negativity was proportional to the number of elements held in memory (as long as the number of items was less than or equal to the observer's VSTM storage capacity). They called their component the CDA, for contralateral delay activity. In the no-mask condition, there was only one stimulus to be encoded and processed, but there were two in the masking conditions. We hypothesize that the two stimuli were somewhat difficult to distinguish because of their rapid successive presentation. For the conditions in which there were two stimuli, subjects had to determine which one came first and which one came second, in order to report the correct one at the end of the trial. It is likely that both stimuli were initial- ly encoded and represented in VSTM for some time, while subjects determined which one to process further in order to make the correct response. In this view, two object representations likely transited through VSTM in the forward-mask and backward-mask conditions, but only one representation transited through VSTM in the no-mask condition. Our results thus dovetail nicely with those of Vogel and Machizawa (2004) , and the present results suggest that the SPCN could provide a useful index for the involvement of VSTM in more complex cognitive tasks.
If the SPCN reflects the maintenance of the stimuli in VSTM, a set of predictions could be made regarding the timing of the return to baseline of this component. Indeed, there were large differences in reaction time across the different masking conditions that indicate that processing the stimuli required more time in the forward-mask condition than in the no-mask condition, and even more time in the backward-mask condition. If part of these RT differences were associated with different durations of transit through VSTM, and if the SPCN reflects the time during which stimuli are maintained in VSTM, then we should see the SPCN return to baseline at different times for the different conditions. More specifically, the SPCN in the backward-mask condition should be present for a longer amount of time than in the forward-mask condition, and the SPCN for the forward-mask condition should be present for longer than for the no mask condition. These predictions were tested by reanalyzing the data using a longer time window (up to 1,000 ms poststimulus onset, plotted in Figure 3) . The results clearly confirmed the predictions. The SPCN in the backwardmasking condition was still visible up to 800 ms post stimulus, in contrast with what was observed in the forward-masking condition or the no-mask condition. In Figure 4 , we show the mean amplitude of the SPCN for each condition in different time windows to show that the differences across conditions that are apparent by eye in the 300-1,000 ms time period reflect statistically reliable differences.
We already showed in a foregoing analysis that the mean amplitude of the SPCN differed across conditions in the 300-500 ms window. Subsequent tests also showed that the mean amplitude was significantly different from 0 in all three conditions. The mean amplitude of the SPCN in the 500-700 ms time window was also different across conditions, F(2, 22) = 8.406, MSE = 1.168, p < .002. Subsequent analyses confirmed that the amplitude was lower for the nomask condition relative to the other two (all Fs > 9; p < .02), and there was no difference in amplitude between the two masked conditions, F(1,11) = 0.995; MSE = 0.769; p > .30. Furthermore, the mean amplitude of the SPCN for the no-mask condition was not significantly different from 0 in this time window.
The mean amplitude of the SPCN for the 700-900 ms time window was also statistically different across conditions, F(2, 22) = 4.472, MSE = 0.845, p < .023. Subsequent analyses confirmed that the amplitude was higher for the backward-mask condition relative to the others (all Fs > 5; p < .05), and there was no difference in amplitude between the forward-mask condition and the no-mask condition, F(1, 11) = 0.19, MSE = 0.60, p > .60. The SPCN was not different from 0 for the no-mask and the forward-mask conditions in this time window, whereas it was still significant for the backward-mask condition.
These analyses suggest that the amplitude of the SPCN tracks the number of items held in VSTM (Vogel & Machizawa, 2004) while the time course of the component tracks how long the items are held in VSTM. 
Discussion
Our principal goal was to examine the effects of masking on the N2pc component. We compared forward-mask, backward-mask, and no-mask conditions, using stimuli that were identical for the two former conditions. We found no effects on the amplitude or latency of the N2pc across conditions (Figure 3) . Although changing masking conditions produced clearly different success rates and substantial mean response time differences, visual spatial attention appeared to engage on the target based on the selection cue (most likely colour) with equal latency and probability in all conditions. These results justify the use of the N2pc as an index of spatial deployment of attention in the AB paradigm, or in other cognitive paradigms that require the use of masking (Jolicoeur et al., in press a,b). Our conclusion regarding the minimal or null effects of masking on the N2pc must naturally be confined to the conditions we used in the present study, namely, a presentation condition in which the location of the target was not known in advance.
Interestingly, we note that, like Eimer (1996) , we observed a substantial N2pc under conditions in which one target was presented to the left of fixation and one was to the right of fixation. Luck and his colleagues (e.g., Luck & Hillyard, 1994a, b; Luck et al., 1997) have argued that the N2pc reflects a process of distractor suppression. In this view, no N2pc should be observed in the absence of distractors. One account for the presence of an N2pc, despite the absence of distractors in the same hemifield (in our no-mask condition, and in some conditions in Eimer, 1996) could be that the stimulus in the opposite hemifield, somehow, is sufficient to trigger a distractor-suppression mechanism. Such a mechanism could, for example, attempt to block unwanted stimulation originating in the opposite hemisphere but contributing to activation in the hemisphere contralateral to the target via connections crossing through the corpus callosum. In this view, callosal inputs generated by the distractor in the opposite hemifield could compromise target processing, and the N2pc would reflect a process designed to suppress this activity in order to minimize the contaminating input to the mechanisms that process the desired target. In our preparation, and in that of Eimer (1996) , the stimuli were presented symmetrically about the fixation point, making it possible for symmetric cortical links to carry unwanted signals (to be suppressed, thereby engaging the mechanisms that produce the N2pc). Despite very large effects on mean response time across conditions and highly significant effects on accuracy, we found no significant effects on the amplitude of the N2pc in its usual time window (180-280 ms), suggesting that "task difficulty," per se, does not modulate the N2pc. In the Results section, we motivated additional analyses of the SPCN based on the hypothesis that this response could reflect a distinct ERP component from the N2pc. We suggested that the SPCN could reflect a process of maintenance in VSTM, as suggested by the elegant work of Vogel and Machizawa (2004) . In this view, the N2pc would reflect a mechanism of target selection (perhaps via distractor suppression) whereas the SPCN would reflect a subsequent process of activation in VSTM. The results support a dissociation between N2pc and SPCN because the N2pc was not different across the three masking conditions, whereas the SPCN showed clear amplitude and duration differences across conditions.
Before we accept the hypothesis that the SPCN is a distinct component, however, we need to consider the possibility that the larger SPCN observed for the two conditions that involved masking reflected an N2pc to the second stimulus when two items were presented one after the other. In Figure 3 , we show the scalp distribution of the N2pc and the SPCN (in the 300-500 ms window) and it is clear that these distributions are very similar. This suggests that the neural generator(s) for the N2pc and for the SPCN could be the same. One interpretation of these results is that the SPCN may be nothing more than a second N2pc to the second stimulus in the forward-mask and backward-mask conditions. Another interpretation is that there is a single N2pc lasting for much longer than the usual 180-280 ms period, and that a contralateral positivity (or ipsilateral negativity) with a peak at about 300 ms gives the appearance that there are two separate negative components. Certainly, the very similar scalp distributions shown in Figure 3 are consistent with this hypothesis.
Nonetheless, there are several arguments that militate against these accounts. First, the two-N2pc hypothesis provides no account for the sustained response observed in the no-mask condition, in which a substantial sustained response was observed, but this condition had only one stimulus. The no-mask condition thus had no second stimulus to produce a second N2pc, yet this condition produced a significant SPCN 300-500 ms post stimulus. Second, and more importantly, the hypothesis of an N2pc to the second stimulus would not predict different durations of SPCN across the forwardmask and backward-mask conditions. However, we observed that the SPCN returned to baseline earlier in the forward-mask condition than in the backward-mask condition. Third, according to the two-N2pc hypothesis, one would expect the second N2pc to have the same duration as the first N2pc. As in many other experiments in which the N2pc was measured, the duration of the N2pc is about 100 ms (Hopf, Boelmans, Schoenfeld, Heinze, & Luck, 2002; Luck, Girelli, McDermott, & Ford, 1997; Luck & Hillyard, 1994a , 1994b Hopf et al., 2000; Woodman & Luck, 2003b) . Thus the second N2pc, which appears to begin at about 300 ms, should have returned to baseline at about 400 ms. However, instead, the observed SPCN continued long after that.
Another hypothesis that could explain why the posterior contralateral negativity extended well beyond 400 ms is that it reflected different probabilities of rechecking the stimuli across the three conditions. The long duration of the SPCN could be explained, in part, by the idea that subjects focus on the target once and then recheck it to make sure they made the correct decision. This could explain the fact that the SPCN was also observed in the no-mask condition, but was smaller (because less rechecking is needed for this simpler task). This could also explain the difference in the offset time: Subjects were less certain of their decision in the backward-mask condition, and therefore engaged in prolonged rechecking. A problem for this view, however, is that stimuli were presented only briefly and were no longer on the screen when rechecking would presumably need to take place to produce long-lasting hemispheric asymmetries (especially in the backwardmask condition, for which the SPCN lasted beyond 1,000 ms, as can be seen in Figure 3) . Given that the conditions were blocked, subjects would quickly learn that there is no point in attending to the screen because there is simply no stimulus present and thus no information to be extracted from this location that can help to guide response selection.
If rechecking was taking place, it could not have been for a physical stimulus on the screen. Rather, any rechecking would require processing a representation of the stimulus in memory. Our view is that this stimulus was most likely in VSTM and that the sustained activity we called SPCN reflected neural activity required to maintain the VSTM representation, rather than sustained attention on the computer screen.
In order to provide a stronger link between the SPCN and VSTM, we have since performed several new experiments. In one of them we presented four digits on each trial (two to the left and two to the right of fixation; Perron, Brisson, Robitaille, & Jolicoeur, 2005) . One was red and one was green (in opposite hemifields) and two were yellow (one in each hemifield). These stimuli were shown for 150 ms. Half of the subjects were instructed to encode both characters on the side of the red character and half on the side of the green character. After a delay (ISI) of either 600 ms or 1,200 ms, a single probe digit was shown at fixation. The task was to decide whether the probe matched (both in form and colour) one of the digits on the encoded side. We found that the duration of the SPCN was determined by the duration of the probe delay, and in particular the SPCN was observed for at least 1,400 ms in the 1,200 ms prode-delay condition. As in the present experiment, the SPCN was preceded by an N2pc in the usual time window. Interestingly, this experiment required processing a probe character at fixation, which presumably would require a shift of visual spatial attention away from the peripheral location where characters were initially encoded, back to the centre. Nonetheless, we observed an SPCN during the entire retention interval as subjects prepared to encode the probe character, suggesting strongly that the SPCN is tied to maintenance in VSTM rather than maintained visuo-spatial attention at the level of the visual display (Perron et al., 2005) .
For these reasons, and because we have begun to observe other dissociations between the N2pc and the SPCN in other work in our laboratory (e.g., Perron et al., 2005) , we hypothesize that the SPCN is likely a distinct component, tied to activity in VSTM (Vogel & Machizawa, 2004) , rather than a second, or sustained, N2pc when there were two sequential stimuli. More work will be required to confirm this hypothesis. Finally, even if our speculations concerning the SPCN failed to stand the test of time, the fact that both the N2pc and the initial phase of the SPCN had the same mean amplitude across the two masking conditions supports our hypothesis that masking did not strongly modulate the N2pc, at least in the usual time window for this component.
We find the differences in the duration of the SPCN across conditions to be particularly interesting and suggestive of differential durations of retention in VSTM. Based on present results and others in recent work (Jolicoeur et al., in press a, b; Perron et al., 2005) , we suggest that the SPCN likely reflects the passage through VSTM of the representations of the stimuli selected for further processing by visual-spatial attention. Furthermore, the duration of the SPCN is consistent with the reaction time measured for the task, perhaps reflecting a longer retention time of the stimuli in VSTM in the backward-masking condition. The similarity of the scalp distributions observed in the N2pc and early SPCN time windows suggests the possibility that the same neural tissue may be performing different functions at different times. The initial response could reflect target enhancement, distractor suppression, or perhaps the initial encoding of information into VSTM, whereas the same cells could later participate in a sustained response required to maintain a representation in VSTM. The notion that a given cell can participate in different psychological functions at different times has been elegantly demonstrated for cells in early visual cortex (Lamme & Roelfsema, 2000) . The present results suggest that something similar may be taking place fur-ther in the visual system where circuits for the attentional selection and encoding of stimuli may be implemented using the same neural tissue that is later used for the maintenance of information in VSTM. In any case, we believe that future study of the SPCN will likely provide a powerful tool to study the neural fate of information selected for further processing in complex cognitive tasks. Sommaire Le masquage est un outil utilisé dans plusieurs paradigmes de recherche étudiant l'appareil cognitif humain. Habituellement, le masquage consiste à augmenter le niveau de difficulté perceptuelle d'un item visuel en présentant un deuxième item, dans des conditions de très grande proximité spatiale et temporelle. La N2PC est une composante des potentiels évoqués visuels (PEV) fréquemment utilisée afin d'étudier le déploiement de l'attention visuo-spatiale. Elle consiste en une plus grande négativité dans l'hémisphère controlatéral que dans l'hémisphère ipsilateral à une cible visuelle. Un distracteur visuel est présenté simultané-ment à l'hémisphère ipsilateral. Puisque la cible et le distracteur sont visuellement équivalents, cette différence peut donc être interprétée comme reflétant la sélection et/ou le traitement de la cible. Le but de cet article est de découvrir les effets du masquage sur la N2PC. Deux stimuli étaient présentés sur l'écran, à droite et à gauche du point de fixation. Les participants devaient rapporter l'identité de l'un d'entre eux, le plus rapidement possible, tout en faisant le moins d'erreur possible. La cible pouvait être identifiée à la fois par la catégorie (lettre vs chiffre) ainsi que par la couleur (rose vs vert). Un masquage rétroactif a été produit en présentant une deuxième paire de stimuli bilatéraux (de même couleur et de même catégorie que le stimulus présentés au même endroit) immédiatement après la disparition de la première. Le deuxième ensemble de stimuli agissait donc comme un masque par motif pour le premier. Dans une seconde condition, un masquage proactif a été produit en utilisant les mêmes stimuli que pour le masquage rétroactif, mais en demandant aux participants de rapporter l'identité du deuxième stimulus de la séquence plutôt que du premier. Dans ce cas, le premier stimulus agit comme un masque par motif pour le deuxième stimulus. Enfin, des essais sans masque ont également été présentés aux participants, afin de servir de condition contrôle. Les essais avec masquage proactif ont engendré un temps de réaction plus long que les essais sans masquage. Les essais avec masquage rétroactif ont engendré un temps de réaction plus long encore, ainsi qu'un taux d'erreurs plus élevé. Ces résultats indiquent que la séquence de stimuli utilisée a créé les effets de masquage escompté. Par contre, bien que les différentes conditions de masquage aient clairement produit des patrons de performance comportementale différents, la N2PC était identique pour toutes les conditions. Ce résultat suggère que le déplacement de l'attention visuo-spatiale en soi n'était pas affecté par le masquage. Une négativité soutenue, controlatérale et postérieure (SPCN, sustainted posterior contralateral negativity), a également été observée. Cette composante avait une distribution spatiale semblables à la N2PC et commençait 300 ms après l'apparition des stimuli. Son amplitude était fortement modulée par le nombre de stimuli présentés de chaque côté (un dans la condition sans masque, deux dans les autres conditions), tandis que sa durée était plus grande lorsque les temps de réactions moyens observés étaient plus longs. Nous posons l'hypothèse que la SPCN reflète l'activité neuronale associée au passage de l'information en mémoire visuelle à court terme.
